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Abstract 
In this article we focus on organizations that manufacture products consisting of information. 
Examples of this kind of organizations are banks, insurance companies and parts of the gov-
ernment. We cornpare these information producing organizations with organizations that de-
liver material (tangible) products, like cars, electronic devices and clothing. The introduction of 
information technology in these latter organizations has led to measurably better performance; 
but these iraprovements are barely entangled in information producing organizations. In the 
article we try to understand why this is the case and how we can improve the performance of 
information producing organizations by looking at material production. 
The first section discusses the research field and the problems faced. The second section sug-
gests that the problems may arise from a lack of methodology to design information production 
processes. The last section takes the production control system for information production as 
an example to demonstrate an approach for redesign towards better logistic performance. 
Keyword Codes: H.1.0, H.4.0, H.4.2 
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cations, General & Types of Systems 
INFORMATION PRODUCTION: THE RESEARCH FIELD 
Every organization has an operational process that gives it the right to exist, the process 
whereby it delivers something of value to its environment. This operational process needs in-
puts from the environment and converts them to outputs (products) that are more valuable to 
the environment. These products can be material, like cars or airplanes, or consist of informa-
tion 1, like insurances or mortgages. Production of the first kind we call material production 
and production of the last kind we entitle information production, The information products in 
'We will not make a difference between information and data in this article because that is not 
really needed for our discourse. 
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most cases do have some kind of physical appearance of course, but the real added value lies in 
the information that is the output of the primary process. 
The last decade shows an improvement of the performance of material production organiza-
tions [Drucker91]. Most organizations can control the production times because better 
information systems give possibilities for better planning and controlling. Also, the flexibility of 
the operational process is enhanced by introducing flexible production systems [Groep87] and 
using logistic concepts for production system design [Goldratt91]. It should be clear that 
information technology is an enabler of these improvements: it gives the means to enlarge the 
information processing capacity of the information systems that is needed when the production 
systems get more complex [Porter85]. 
Some good examples of better control of production times and more flexibility are seen in the 
car industry: there are car companies that can teil you exactly when your new green car is 
coming from the production line, will be shipped and can be delivered to you. Also there are 
car companies that let you define your 'dream' car: you can choose the front, the kind of 
wheels, the roof, the engine, everything you wish. 
However, in information production organizations these improvements are only partly realized2 
[Fortune91]. Which bank can teil you exactly when the mortgage offer for your new house will 
be ready? Which insurance company gives you the possibility to define your own insurance 
policy out of the components? 
We are talking here about the logistic performance. Logistic performance indicators can be 
used to describe this performance. Main logistic performance indicators are the production 
time, the heigth of the stocks, the flexibility and the measure to which cliënt orders are 
executed in time. As said, material production companies have improved their performance 
measured by these performance indicators through using logistic concepts to design the 
production processes and introducing information technology to support the control system. 
It looks like information producing companies have not succeeded in achieving a better 
logistical performance. We believe that this is at least partly the result of using the wrong 
methods to design the information production processes and control processes. A redesign of 
processes is necessary to receive the benefits of using information technology. 
2The research is done in financial companies in the Netherlands and may hence reflect a local 
situation. 
- 2 -
PRODUCTION SYSTEM AND CONTROL SYSTEM 
Every organization can be seen as being built 
up from two parts: the production system and 
the control system. In figure 1 this model is de-
picted, we discuss it here only shortly. 
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The production system executes the operational 
process. Therefore it needs inputs to transform 
to the desired output. The production system 
needs to be controlled: it needs to know which 
products should be made when, which inputs 
should be bought, how the machines need to be 
programmed and so on. To achieve this, the 
control system sets goals or gives directives to the production system. Because in most cases 
the actual performance doesn't always conform to the defined goals, the control system re-
ceives status reports from the production system that describe the factual realization. Fur-
thermore, the control system needs information from the environment to make the plans and 
set the appropriate goals for the production system. The control system reports to the envi-
ronment about the achievements of the organization, for example by distributing the annual 
report. 
It should be clear that every organization needs a production system: without that the organi-
zation would have no right to exist. Also, every organization needs a control system: in every 
organization there's a need for coordination of the different parts of the organization. 
Notice that the control system is an information handling system: all the inputs and outputs are 
information. The production system on the other hand, is depending on whether the organiza-
tion is producing material products or information products. In the first case the production 
system is a material handling system, in the later case the production system handles informa-
tion. So, in material production the control system is an information system and in information 
production the control system and the production system are both information systems. 
Now let's take a look at the concepts that are used to design the production and control sys-
tems. In material production the production system is designed according to theories and 
methodologies that take logistic performance into account. The control system for material 
production is designed with information system design methodologies that are focused on de-
fining the data that is needed and the processes that process the data. 
In information production however, we do not have theories or methodologies to design the 
production system from a logistic viewpoint: in most cases we let the information system 
designers use their methodologies. In figure 2 this is indicated by arrow 1. This implies that the 
production system for information production is designed using the methods that are suitable 
for designing control systems for material production. We think that we can improve the 
performance of information production by analyzing the way material production systems and 
control systems are designed and translating this knowledge to information production, as is 
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depicted by the arrows numbered 2. This 
means using logistic concepts for designing 
information production [Ronen91]. 
First research results show that this leads to 
better insight into the problems we are facing 
in information production. To illustrate this, a 
case study is described, focussing on the 
design of a control system for information 
production. 
A CONTROL SYSTEM FOR INFORMATION PRODUCTION 
Before modern information technology made its entry in information production organizations, 
the production processes consisted of many different steps that were executed manually one af-
ter the other. The impulse to start the process was the reception of an order form with the data 
of the (potential) cliënt asking for a product. Let's stay with the mortgage example: on the form 
the name and address of the cliënt are written, the house for which the mortgage is needed 
and the amount is described. The processing of the form can start, resulting in a mortgage offer 
to the cliënt. The introduction of information technology led to just automating the already de-
signed production processes, leading to a less than optimal performance and leading to the 
problems we're facing now. 
Looking at these processes with the design principles for material production in mind, we see 
some interesting points: 
^ 1. No explicit control system 
/In material production a special organizational unit is responsible for controlling the produc-
tion. This unit receives all orders from clients and gives production orders to units in the pro-
Iduction system. Organized this way, there's always one point in the organization that knows 
what's going on in the production system. How much workload is in the system, which capaci-
ties are almost exhausted and which ones are free. 
/In information production, in most of the cases there's no explicit control system. Orders are 
/received directly in the production system and are forwarded to the next process after they are 
I finished. This leads to situations where one unit has so much work that they need to work 
! overtime to avoid the work gets piled up too high, while at the same time, another unit is just 
' working very relaxed to prevent to run out of work. The result is not only a negative effect to 
the production times but also higher production costs than necessary. Another negative effect 
of the absence of a control system is that the orders can get stuck in the production system, 
without being noticed.
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,2. No registration of production 
/The production process consists of steps that are executed one after another, but in many cases 
[ there's no explicit registration of the execution of these steps. For a control system to be ef-
I fective, it is necessary to have data about how the production is progressing: which jobs are 
( ended, which are underway and which jobs are waiting, and why they are waiting. In material 
production, facilities are incorporated into the production system to provide the control system 
with these data. In information production this is only true in very few organizations. There are 
reasons for this: measuring the progress of production processes is only feasible if the registra-
tion doesn't cost too much extra time. Preferably, this registration is done automatically, and in 
material production with computer controlled machines this can be implemented quite easily. 
In manually executed information production this registration would cost extra handling of the 
| employees and therefore isn't always implemented. When the process gets automated the same 
way as it was before automation, the registration is still not done. Also, in information produc-
\ tion the processors are human beings that rather not exactly write down what they're doing. 
Another reason to have data about the actual processing of orders is to get insight in the char-
acteristics of the production. If, for example, there's a process that handles all mortgage offers, 
it's important to know if the characteristics of the orders are changing. There may be shifts in 
the orders from simple mortgages to more complex mortgages demanding more (human) 
processing capacity. One should be able to recognize these shifts in order to make changes in 
the capacity or the goals. 
A last reason to have information about the actual performance of the production system is the 
rising need to have more flexibility in products. If the organization wants to have a broad 
product mix, the prices asked for those products should reflect the costs made for them3. Es-
pecially when products will be made according to clients' specifications, a cost accounting sys-
tem (like activity based costing) that gives information about the costs of the different compo-
nents of the products to be made, is necessary. 
DESIGN OF A CONTROL SYSTEM 
The implementation of the control system is aimed at controlling the production times of the 
production. Implementing such a system is not only a technical story: also the organization has 
to be restructured and the employees need to be trained in working another way than they 
were used to. 
The control system should, among others, have possibilities for: 
- setting Standard production times for production processes and parts thereof (sub 
processes); 
- reporting about the actual status of the production, giving actual performance versus Stan-
dard performance, workload of the capacities, queues and so on, 
- intervening in the production, for example taking orders out of queues for capacities that 
are overloaded and placing them in other queues; 
- give alarm reports when processes are almost exceeding the Standard time; 
3For this article we ignore marketing considerations for product pricing [Kotler84] 
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- management reporting considering the performance of a period compared with other peri-
ods, and giving insight in shifts in production orders. 
All of this wouldn't work if the organizational responsibilities for achieving production times 
are not clearly stated. On the basis of these responsibilities the information subsystem of the 
control system should be defined. 
1. Responsibilities 
•xsThe responsibiiity for achieving a Standard production time is seldom explicitly stated. Manag-
lers in information production organizations are mostly judged by the costs their unit has made 
relative to the budget and quantitative performance of the unit. However, if production time 
achievement is a goal that should be achieved, managers must be judged on this performance 
aspect too. 
The responsibiiity for the achievement of production times is broken down and pushed down 
into the organization. Somewhere in the top of the organization lies the responsibiiity for the 
complete production process, this responsibiiity is broken down in responsibilities for sub-proc-
esses. 
Responsibilities only work out when there are instruments to steer with. One can't be respon-
sible for achieving a Standard production time if one hasn't mechanisms to influence the 
workload. The units in the organization should assess the new workload coming from the cli-
ents to decide whether the new workload can be guaranteed to be delivered in time. If this is 
not the case, the following instruments should be available: 
• get extra capacity from other units that are not fully loaded; 
! • let the employees work overtirne; 
\ • lower the quality demands to the product, in order to achieve a lower need for capacity; 
x • decide to exceed the production time. 
2. Reporting 
Being responsible for the achievement of some goal means that there's a need to be informed 
about the actual performance. Every employee in the organization has got some kind of pro-
duction time responsibiiity and should be informed. Decisions must be made concerning the 
detail of the reports. In the most detailed case, reporting is done per individual employee per 
process. The reports for management contain aggregated information and are aimed at recog-
nizing trends. 
3. Registration 
To be able to produce the reports mentioned above, some kind of registration is needed. The 
control system must have a model of the production system. There are three moments that 
should be recorded: 
• the moment a production order is placed in the queue of an employee; 
• the moment a production order is taken from the queue and the processing is started, 
• the moment the processing ends. 
The control system needs the registration of these events to produce the asked reports. 
CONCLUSION 
Through using logistic concepts whose application is enabled by information technology, 
material production organizations have improved the control of their production systems 
resulting in short Standard production times, while at the same more flexibility in the products 
is achieved. 
Information production organizations have not achieved the same benefits by introducing 
information technology. This is partly due to a lack of methodology to design information 
production processes from a logistic viewpoint. 
We think that looking at how material production systems are designed could help information 
production to overcome the problems we are facing now and achieve the same benefits. In this 
article we focused on the production time control of information products. 
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